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DESCRIPTION 

RING COMPRESSION DEVICE AND RING COMPRESSION METHOD 

5 TECHNICAL FIELD 

The present invention relates to a ring compression 
device and a ring compression method that applies force on 
the periphery of a ring to compress the ring and mount the 
ring on a mounting body located inside a bore of the ring. 

10 

BACKGROUND ART 

A ring compression device has been known in the art 
that is used to mount a ring onto a mounting body. The 
ring compression device applies force on the periphery of 

15 the ring to compress the ring and mount it onto the 

mounting body that is inserted inside the ring. In one 
conventional ring compression device, two slide members 
that are arranged symmetrical to each other are allowed to 
perform only circular movements inside an housing. Four 

20 segments that are symmetrical to each othier are connected 
to non-concentric inner surfaces of each of the slide 
members . Each segment has a clamping surface that is 
equidistant from a center, and can move toward or away from 
center in the radial direction. When compressing a ring, a 

25 ring is. placed inside the segments and the slide members 
are caused to mutually approach each other. As a result, 
the segments move toward the center and the radius of a 
circle formed by the clamping surface of each segment 
becomes smaller, so that force is applied on the periphery 

30 of the ring and the ring is compressed (Refer to, for 

instance, Japanese Patent Laid-Open Publication No. HIO- 
575) . 

In another ring compression conventional device, two 
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cams can be moved within corresponding slits by operating 
corresponding guide block. With movements of the two cams, 
two semicircular sections of a pressing machine separated 
from each other move in the circumferential direction, 
5 . which moves the cams inside the slits. Moreover, with the 
movements of the cams, a press jaw is driven inward in the 
radial direction. A ring is placed inside the press jaw. 
The ring is uniformly pressed by, for example, a rubber 
bellow, and the bellow is fixed and jointed, for instance, 

10 to a drive shaft (Refer to, for instance, Japanese Patent 
Publication No. 2002-504436) . 

in the one conventional ring compression device, due 
to movement of two slide members toward each other, the 
segments move inward in the radial direction, and a ring 

15 placed in an inner side from the segments is compressed 
with a force. However, there can be an assembly error 
between the two slide members. When there is an assembly 
error, the segments do not move uniformly, and it can be 
difficult to apply a uniform force onto the ring. 

20 In the another conventional ring compression device, 

there can be dimensional error or assembly error in any of * 
the two semicircular sections. When there is dimensional 
error or assembly error, the press jaws do not move 
uniformly, and it can be difficult to apply uniform force 

25 to the compression ring. 

Furthermore, before a ring is compressed, there are 
clearances between the segments or the press jaws and the 
ring, and between the ring and the mounting body. The 
clearance is required to insert the ring inside the 

30 segments or the press jaws and insert the mounting body in 
the ring. In each of the conventional devices, however, 
there is no mechanism that can hold and position the ring 
inside the segments or the press jaws so that the ring does 
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not touch the segments or the press jaws, or hold and 
position the mounting body in the ring so that the mounting 
body does not touch the ring. As a result, a non-uniform 
force is applied to the ring, which may compress the ring 
5 in a manner that is not intended. Furthermore, a non- 
uniform force is applied at the center of the mounting body, 
which may causes the ring to fix in a manner that is not 
intended. 

In the light of the above circumstances, an object of 
10 the present invention is to provide a ring compression 
device and a ring compression method that can apply a 
uniform force onto the ring and also facilitate positioning 
of the ring and the mounting body. 

15 DISCLOSURE OF INVENTION 

According to an aspect of the present invention, a 
ring compression device for applying force to a ring to fix 
the ring on a mounting body includes a plurality of 
pressing members radially provided with tips thereof 

20 pointed to a central axis of a substrate and allowing the 
tips to freely move back and forth in relation to the 
central axis on a prespecified plane; a rotating body 
rotatably provided on the substrate on the central axis 
extending along the plane; and a driven unit that makes the 

25 tip of each of the pressing members move toward the central 
axis along with rotation of the rotating body and applying 
force to the ring from the outside thereof with the tips of 
the pressing members, wherein the rotating body is 
integrally engaged with each of the pressing members. 

30 With the above aspect, tips of the pressing members 

are integrally moved by the rotational body toward the 
central axis. Namely, a delivery system for delivering 
motions to the pressing members from the rotating body is 
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one system, so that the pressing members uniformly move and 
apply a uniform force to the ring. 

According to another aspect of the ring compression 
device, in an initial state, a tip of a specific pressing 
5 member is aligned to a reference circle of the central axis 
constituting an external periphery of the ring, and tips of 
the other pressing members are provided in a position 
deviating to the outer side of the reference circle; and 
the driven unit aligns, when making each of the pressing 

10 members move forward, the tips of all pressing members to 
the reference circle, thereby making the tips of all 
pressing members move together. 

With the above aspect, when a ring inserted into a 
reference circle in the initial state of the device is 

15 deformed from a perfect circle, a tip of the pressing 

member at a position deviated to the outer side from the 
reference circle accommodates deformation of the ring for 
allowing for insertion of the ring. Furthermore, when the 
pressing members are moved forward, positions of tips of 

20 all pressing members are aligned to the reference circuit 
and then the tips of all the pressing members are moved 
integrally, so that deformation of the ring is corrected to 
a perfect circle based on the reference circle. 

According to still another aspect of the present 

25 invention, the ring compression device further includes a 
hooking unit for hooking the ring, the hooking unit having 
a claw member abutting on an edge face on one side of the 
ring on the side of the substrate and also having a movable 
claw member abutting on an edge face on the other side of 

30 the ring on the tip side of the specific pressing member, 

wherein, in the initial state, a tip of a specific pressing 
member is aligned to a reference circle for the central 
axis constituting an external periphery of the ring, and 
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tips of the other pressing members are provided in a 
position deviating to the outer side of the reference 
circle; and the driven unit aligns, when making the each of 
the pressing members move forward, the tips of all pressing 
5 members to the reference circle, thereby making the tips of 
all pressing members move together. 

With the above aspect, when a ring inserted into a 
reference circle in the initial state of the device is 
deformed from a perfect circle, a tip of the pressing 

10 member at a position deviated to the outer side from the 

reference circuit accommodates deformation of the ring for 
allowing for insertion of the ring. Furthermore, when the 
pressing members are moved forward, positions of tips of 
all pressing members are aligned to the reference circuit 

15 and then the tips of all pressing members are moved 

integrally, so that deformation of the ring is corrected to 
a perfect circle based on the reference circle. In 
addition, the ring can accurately be held at the positions 
of tips of the pressing members. Even when the ring is 

20 deformed, a tip of the pressing member at a position 
deviated to the outer side from the reference . circuit 
accommodates deformation of the ring, so that the ring can 
easily be inserted and hooked therein. 

According to still another aspect of the present 

25 invention, the ring compression device further includes a 
holding unit for aligning and holding the mounting body in 
relation to the central axis. 

With the above aspect, a mounting body is held on a 
central shaft of the substrate with the holding unit, so 

30 that the mounting body can easily be aligned for 

positioning to a position where the ring is to be fixed. 

According to still another aspect of. the present 
invention, the ring compression device further includes a 
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holding unit for aligning and holding the mounting body in 
relation to the central axis, wherein, in an initial state, 
a tip of a specific pressing member is aligned to a 
reference circle for the central axis constituting an 
5 external periphery of the ring, and tips of the other 

pressing members are provided in a position deviating to 
the outside of. the reference circle; and the driven unit 
aligns, when making the each of the pressing members move 
forward, the tips of all pressing members to the reference 

10 circle, thereby making the tips of all pressing members 
move together. 

With the above aspect, when a ring inserted into a 
reference circle in the initial state of the device is 
deformed from a perfect circle, a tip of the pressing 

15 member at a position deviated to the outer side from the 

reference circuit accommodates deformation of the ring for 
allowing for insertion of the ring. Furthermore, when the 
pressing members are moved forward, positions of tips of 
all pressing members are aligned to the reference circuit 

20 and then the tips of all pressing members are moved 

integrally, so that deformation of the ring is corrected to 
a perfect circle based on the reference circle. In 
addition, the mounting body is held with the holding unit 
to a central shaft of the substrate, so that the mounting 

25 body can easily be positioned in relation to a position 
. where the ring is to be fixed. 

According to still another aspect of the present 
invention, the ring compression device further includes a 
hooking unit for hooking the ring, the hooking unit having 

30 a claw member abutting on an edge face on one side of the 
ring on the side of the substrate while having a movable 
claw member abutting on an edge face on the other side of 
the ring on the tip side of the specific pressing member; 
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and a holding unit for aligning and holding the mounting 
body in relation to the central axis, wherein, in the 
initial state, a tip of a specific pressing member is 
aligned to a reference circle for the central axis 
5 constituting an external periphery of the ring, and tips of 
the other pressing members are provided in a position 
deviating to the outside of the reference circle; and the 
driven unit aligns, when making the each of the pressing 
members move forward, the tips of all pressing members to 

10 the reference circle, thereby making the tips of all 
pressing members move together. 

With the above aspect, when a ring inserted into a 
reference circle in the initial state of the device is 
deformed from a perfect circle, a tip of the pressing 

15 member at a position deviated to the outer side from the 

reference circuit accommodates deformation of the ring for 
allowing for insertion of the ring. Furthermore, when the 
pressing members are moved forward, positions of tips of 
all pressing members are aligned to the reference circuit 

20 and then the tips of all pressing members* are moved 

integrally, so that deformation of the ring is corrected to 
a perfect circle based on the reference circle. In 
addition, the ring can accurately be hooked at the 
positions of tips of the pressing members. Even when the 

25 ring is deformed, a tip of the pressing member at a 

position deviated to the outer side from the reference 
circuit accommodates deformation of the ring, so that the 
ring can easily be inserted and hooked therein. Furthermore, 
a mounting body is held on a central shaft of the substrate 

30 with the holding unit, so that the mounting body can easily 
be aligned for positioning to a position where the ring is 
to be fixed. 

According to still another aspect of the present 
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invention, a ring compression method is a method of fixing 
a ring onto a mounting body by applying force on the ring 
and includes hooking the ring in an inner position of each 
tip of the plurality of pressing members provided to freely 
5 move forward to a prespecified central axis; inserting the 
mounting body into the ring to align and hold the mounting 
body to the central axis; and applying force at the tip 
moved forward from the outside of the ring. 

■ With the above aspect, before a ring is set to a 

10 mounting body, a clearance between the ring and the 

mounting body is accommodated, so that the ring and the 
mounting body can easily be positioned to each other. As a 
result, force to the ring is stabilized, and force to a 
center of the mounting body is stabilized, so that the ring 

15 can favorably be set to the mounting body. 

According to still another aspect of the present 
invention, a ring compression method further includes 
aligning, before hooking the ring, a tip of a specific 
pressing member to a reference circle for the central axis 

20 constituting external periphery of the ring, and providing 
the tips of the other pressing members in a position 
deviating to the outside of the reference circle; and 
aligning, when each of the tips are moved forward, the tips 
of all pressing members to the reference circle. 

25 With the above aspect, before a ring is hooked, when 

the ring to be inserted into a reference circle is deformed 
from a perfect circle, a tip of the pressing member at a 
position deviated to the. outer side from the reference 
circle accommodate deformation of the ring, so that 

30 insertion of the ring is possible. Furthermore, when the 
tips are moved forward, positions of all the tips are 
aligned to the reference circle, so that deformation of the 
ring is corrected to a perfect circle based on the 
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reference circle. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a front view of a ring compression device 
5 according to an embodiment of the present invention; Fig. 2 
is a side cross-sectional view of the ring compression 
device; Fig. 3 is a side view of the ring compression 
device; Fig. 4 is a front view of a substrate of the ring 
compression device; Fig. 5A to Fig. 5D are front views of 

10 pressing members used in the ring compression device; Fig. 
6 is a side view of a movable claw section; Fig. 7 is a 
front view of a rotational body of the ring compression 
device; Fig. 8 is a front view of an initial state in which 
a ring is set in the pressing members; Fig. 9 is a side 

15 cross-sectional view of a state in which the ring is 

mounted in the ring compression device; Fig.. 10 is a side 
cross-sectional view of a state in which a mounting body is j 
set inside the ring; Fig. 11 is a front view for explaining 
the operations of the ring compression device; Fig. 12 is a 

20 front view for explaining compression of the ring; and Fig. 
13 is a front view for explaining compression of the ring. 

BEST MODE(S) FOR CARRYING OUT THE INVENTION 

The present invention is explained in more detail with 
25 reference to the accompanying drawings. 

Fig. 1 is a front view of a ring compression device 
according to an embodiment of the present invention; Fig. 2 
is a side cross-sectional view of the ring compression 
device; Fig. 3 is a side view of the ring compression 
30 device; Fig. 4 is a front view of a substrate of the ring 
compression device; Fig. 5A to Fig. 5B are front views of 
. pressing members used in the ring compression device; Fig. 
6 is a side view of a movable claw section; and Fig. 7 is a 
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front view of a rotational body of the ring compression 
device . 

The ring compression device according to the present 
embodiment is used for mounting a ring R onto a mounting 
5 body D placed in the ring R. The ring R is mounted by 
applying force onto the periphery of the ring R thereby 
compressing, the ring. The ring R is prepared by forming a 
sheet plate body made of metal material such as an aluminum 
alloy or a stainless steel alloy to a endless loop form. 

10 The mounting body D includes, for example, a constant 

velocity joint shown in Fig. 10. Constant velocity joints 
are used in vehicles. The constant velocity joint has the 
configuration in which a shaft Dl is integrated with a cup- 
shaped joint D2 and another shaft D3 is connected to the 

15 shaft Dl inside of the joint D2 . A bellow-like cylindrical 
boot D4 covers an external periphery of the joint D2 and 
some portion of the shaft D3 to prevent grease filled in 
the joint D2 from leaking. The ring R is mounted on one 
end of the boot D4 so that the one end is clamped tightly 

20 onto the periphery of the joint D2 . 

As shown in Fig. 1 to Fig. 3, the ring compression 
device includes a substrate 1, a pressing member 2, and a 
rotational body 3 as main components. A rib 5 is fixed on 
a base plate 4, The rib 5 firmly holds the substrate ""l . 

25 The pressing member 2 and the rotational body 3 are 
provided on the substrate 1 . 

As shown in Fig. 4, the substrate 1 has a central axis 
O extending along the thickness of the substrate 1 , The 
substrate 1 has a circular insertion hole 10 around the 

30 central axis O and the insertion hole 10 extends from a 
front surface to a rear surface of the substrate 1 . 
Furthermore, a circular accommodating concave section 11 is 
provided in the front side of the substrate 1 around the 



11 



central axis O. The accommodating concave section 11 is 
larger in diameter than the insertion hole 10. Namely, the 
insertion hole 10 is located inside the accommodating 
concave section 11. A concave groove 12 that extends in 
5 the vertical direction is provided in the side section of 
the substrate 1 in the front side (right side in Fig. 4) . 
A side section of the accommodating concave section 11 
(right side in Fig. 4) communicates to the concave groove 
12 via a communicating concave section 11a having the same 

10 depth as that of the accommodating concave section 11. 

Bottom sections of the accommodating concave section 
11 and the communicating concave section 11a are flat. 
Guide grooves 13 (13A, 13B, 13C, 13D) are provided on the 
bottom sections. The guide grooves 13 extend 

15 longitudinally in the radial direction from the central 

axis O, and in this embodiment, 18 equally-spaced grooves 
are provided around the central axis O. The bottom 
sections of each guide groove .13 is on the same plane. 
Furthermore, the guide grooves 13 merge with each other 

20 . before the grooves reach the insertion hole 10, so that a 
continuous circular groove 14 is formed around the 
insertion hole 10. 

Fixed concave sections 15 are provided in the circular 
groove 14. Each fixed concave section 15 extends into a 

25 corresponding guide groove 13 (the fixed concave section 15 
extend into six equally-spaced guide grooves 13 starting 
from the guide groove 13 at the top in this embodiment) . 
The fixed concave sections 15 extend radially from the 
central axis O. The fixed concave sections 15 have smaller 

30 widths than those of the guide grooves 13, and they extend 
up to the insertion hole 10. Claw members 16 each as a 
hooking unit are fixed in the fixed concave sections 15 (as 
shown in Fig. 2) . The claw members 16 are accommodated 
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within the fixed concave sections 15 and their edge 
sections extend inside the periphery of the insertion hole 
10. 

Escape holes 17 are formed in the substrate 1 in the 
5 guide grooves 13. The escape holes 17 are provided at 

different positions in the adjoining guide grooves 13. In 
this embodiment, the escape hole 17 in the guide groove 13 
in the top is located away from the central axis O. The 
. escape hole 17 in the guide groove 13 adjoining that in the 

10 top is located close to the central axis O. As described 
above, the escape holes 17 are provided in adjoining guide 
grooves 13 at positions far from the adjacent guide groove 
13 and at positions close to the central axis O alternately. 
Each of the pressing members 2 is inserted into each 

15 of the guide grooves 13. As shown in Fig. 5A to Fig. 5D, 
the pressing member 2 can have four different structures. 
As shown in Fig. 5A, a first pressing member 21 has a 
slender form with the cross-sectional form having such a 
width and a thickness that the first pressing member 21 can 

20 freely move in the corresponding guide groove 13 (13A) 

along the longitudinal direction. An edge face of a tip 
21a of the first pressing member 21 that faces toward the 
central axis O of the substrate 1 when inserted into the 
guide groove 13 is arc-shaped. Furthermore, a fixing hole 

25 21b is formed in the first pressing member 21. A cam 

follower 25 (Refer to Fig. 1 and Fig. 2) as a driven unit 
for engaging in the rotational body 3 is inserted in the 
fixing hole 21b. 

As shown in Fig. 5B, a second pressing member 22 has a 

30 slender form and also has a cross-sectional form with such 
a width and a thickness that allows free movement in the 
corresponding guide groove 13 (13B) in the longitudinal 
direction. An edge face of a tip 22a of the second 
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pressing member 22 that faces toward the central axis O of 
the substrate 1 is arc-shaped. Furthermore, a fixing hole 
22b is formed in the second pressing member 22. A cam 
follower 25 (Refer to Fig. 1 and Fig. 2) as a driven unit 
5 for engaging in the rotational body 3 is inserted in the 
fixing hole 22b. 

As shown in Fig. 5C, a third pressing member 23 has a 
slender form and also has a cross-sectional form with such 
a width and a thickness that allows free movement in the 

10 corresponding guide groove. 13 (13C) in the longitudinal 

direction. An edge face of a tip 23a of the third pressing 
member 23 that faces toward the central axis O of the 
substrate 1 is arc-shaped. Furthermore, a fixing hole 23b 
is formed in the third pressing member 23. A cam follower 

15 25 (Refer to Fig. 1 and Fig. 2) , as a driving unit, that 

engages in the rotational body 3 is inserted in the fixing 
hole 23b. Moreover, a step section 23c having a smaller 
thickness than the other portion of the third pressing 
member 23 is formed in a section near the tip 23a. 

20 As shown in Fig. 5D, a fourth pressing member 24 has a 

slender form and also has a cross-sectional form with such 
a width and a thickness that allows free movement in the 
corresponding guide groove 13 (13D) in the longitudinal 
direction. An edge face of a tip 24a of the fourth 

25 pressing member 24 that faces toward the central axis O of 
the substrate 1 is arc-shaped. Furthermore, a fixing hole 
24b is formed in the fourth pressing member 24. A cam 
follower 25 (Refer to Fig. 1 and Fig. 2) , as a driving unit, 
that engages in the rotational body .3 is inserted in the 

30 fixing hole 24b. Moreover, a step section 24c having* a 
smaller thickness than the other portion of the fourth 
pressing member 24 is formed in a section near the tip 24a. 
The first pressing member 21 and the second pressing 
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member 22 have the same configuration with a difference in 
the positions of the fixing holes 21b and 22b. In the 
first pressing member 21 the fixing hole 21b is closer to 
the tip 21a, while in the second pressing member 22 the 
5 fixing hole 22b is closer to the base end. The third 

pressing member 23 and the fourth pressing member 24 have 
the same configuration, with a difference in the positions 
of the fixing holes 23b and 24b. In the third pressing 
member 23 the fixing hole 23b is closer to the tip 23a, and 

10 in the fourth pressing member 24 the fixing hole 24b is 

closer to the base end- Positions of the fixing holes 21b, 
22b, 23b, and 2 4b relate to the rotational body 3. 

Movable claw sections 26 each as a holing unit are 
provided at the tips 23a, 24a of the third pressing member 

15 23 and the fourth pressing member 24. As shown in Fig. 6, 
the movable claw sections 2 6 are provided in the step 
sections 23c and 24c of the third pressing member 23 and 
the fourth pressing member 24. Each of the movable claw 
sections 26 has a fixing section 26a and a movable section 

20 26b. The fixing sections 26a are fixed to the step 

sections 23c and 24c, and the movable sections 26b are 
movably supported on the tips 23a and 24a. Furthermore, a 
compression spring 26c is provided between the fixing 
section 26a and the movable section 26b. The movable 

25 sections 26b are pushed by the compression spring 26c 

toward the tips 23a, 24a, and are supported by the fixing 
sections 26a in the state where the movable sections 26b 
extend each by a prespecified length from the tips 23a, 24a. 
Furthermore, edge faces of the fixing section 26a and the 

30 movable section 26b facing against the tips 23a, 24a 
respectively are machined to tapered faces 26d. 

As shown in Fig. 7, the rotational body 3 is plate- 
like having a circular external periphery with the central 
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axis O at the center. The external shape of the rotational 
body 3 allows for insertion thereof into the accommodating 
concave section 11 provided in the substrate 1. 
Furthermore, the rotational body 3 has a circular insertion 
5 hole 30 around the central axis O. The insertion hole 30 
has a larger diameter than that of the insertion hole 10 
provided in the substrate 1 . The rotational body 3 has an 
arm section 31 that extends in one direction (right 
direction in Fig. 7) . The arm section 31 has a cam hole 

10 31a. Furthermore, the rotational body 3 has a cam holes 32. 
Each cam hole 32 as a driven unit engages in each cam 
follower 25 of each pressing member 2. The cam holes 32 
are provided at 18 positions corresponding to the pressing 
members 2 (21, 22, 23, 24) inserted into the guide grooves 

15 13 (13A, 13B, 13C, and 13D) on the substrate 1. 

With such a configuration, as shown in Fig. 1 and Fig. 
2, the pressing members 2 are inserted into the guide 
grooves 13 on the substrate 1. The first pressing members 
21 are inserted into the guide grooves 13A provided at 

20 eight positions as shown in Fig. 4. The second pressing 

members 22 are inserted into the guide grooves 13B provided 
at six positions as shown in Fig. 4. The third pressing 
member 23 is inserted into the guide groove 13C provided at 
one position as shown in Fig. 4. The fourth pressing 

25 members 24 are inserted into the guide grooves 13D provided 
at three positions as shown in Fig. 4. 

The accommodating concave section 11 provided in the 
substrate 1 accommodates therein the rotational body 3 as 
shown in Fig. 1 and Fig. 2. The rotational body 3 

30 accommodated within the accommodating concave section 11 
supports the pressing members 2 inserted into the guide 
grooves 13 from the front side. Furthermore, the cam 
followers 25 set on the pressing members 2 are inserted 
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into the cam holes 32 on the rotational body 3 . A 
plurality of support rollers 18 (provided at 5 positions 
shown in Fig, 1 in this embodiment) are provided along an 
external periphery of the accommodating concave section 11. 
5 These support rollers 18 align the rotational body 3 along 
the central axis O of the substrate 1 and also support the 
rotational body 3 so that the rotational body 3 can rotate 
within the accommodating concave section 11. Furthermore, 
pressing section 19 are provided in the substrate 1 for 
10 supporting the rotational body 3 accommodated within the 

accommodating concave section 11 from the front side. When 
the cam holes 32 are engaged with the cam followers 25, the 
rotational body 3 integrally engages with the pressing 
members 2 and can rotate around the central axis O. 
15 The fixing holes 21b, 22b, 23b, and 24b in the 

\, pressing members 2 are provided at positions that allow for 

engagement with the cam followers 25 and the cam holes 32 
provided in the rotational body 3. The escape holes 17 in 
the guide grooves 13 are provided at positions that allow 
20 for insertions of screw sections 25a (shown in Fig. 2) for 
setting the cam follower 25 on the pressing members 2 and 
also to prevent contact of the screw sections 25a with the 
substrate 1 . 

A push rod 6 is inserted into the concave grove 12 on 
25 the substrate 1. The push rod 6 can move in the vertical 
direction along the concave groove 12 . A cam follower 6a 
is set in the substantially intermediate section of the 
push rod 6. The cam follower 6a is inserted into and 
engaged with a cam hole 31a provided in the arm section 31 
30 of the rotational body 3. Furthermore, a compression 

spring 6b is provided between a lower edge of the push rod 
6 and. the base plate 4 . The compression spring 6b pushes 
the push rod 6 upward (as shown in Fig. 1) . An upper edge 
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of the push rod 6 thrusts out from the upper side of the 
substrate 1 . 

With such a configuration, when the push rod 6 moves 
in the vertical direction, the arm section 31 moves in the 
5 vertical direction via engagement between the cam follower 
6a and the cam hole 31a, so that the rotational body 3 
rotates around the central axis O in the direction as 
indicated by an arrow A in Fig. 1. Furthermore, when the 
rotational body 3 rotates, the pressing members 2 (21, 22, 

10 23, 24) move along the guide grooves 13 on the substrate 1 
via engagement between the cam hole 32 and the cam follower 
25, so thatthe tips 21a, 22a, 23a, and 24a move back and 
forth against the central axis O. 

A holding unit 7 is provided on the base plate 4. The 

15 holding unit 7 holds and positions a mounting body against 
the central shaft O. The holding unit 7 according to the 
present embodiment aligns a central axis line of the 
constant velocity joint as a mounting body with the central 
axis O. For the alignment, the holding unit 7 has an 

20 engagement groove 7a for engagement with a portion of a 

joint section of the constant velocity joint and a holding 
section 7b holding the joint section engaged in the 
engagement groove 7a with the engagement groove 7a and 
overriding the engagement groove 7a for fixing. 

25 Actions of the ring compression device are described 

. below. 

Fig, 8 is a front view of a state in which a ring is 
mounted in a pressing member in the initial state; Fig. 9 
is a side cross-sectional view of a state in which the ring 
30 is mounted; Fig. 10 is a side cross-sectional view of a 

state in which a mounting body is set inside the ring; Fig. 
11 is a front view for explaining the operations of the 
ring compression device as a whole; Fig. 12 and Fig. 13 are 
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front views of a state in which the ring is compressed. 

At first, the device is set in an initial state. In 
the initial state, as shown in Fig. 1, the push rod 6 is 
raised upward by the compression spring 6b, and also the 
5 arm section 31 of the rotational body 3 engaged with the 
push rod 6 is upraised. Moreover, the pressing members 2 
(21, 22, 23,24) are at positions where the tips 21a, 22a, 
23a, and 24a are retracted from the central axis O because 
of a form of the cam holes 32 of the rotational body 3 in 

10 which the cam followers are engaged respectively as 

described below in detail. In other words, as shown in Fig. 
8, the tips 21a, 22a of the first pressing member 21 and 
the second pressing member 22 are further retracted from 
the central axis O as compared to the tips 23a, 24a of the 

15 third pressing member 23 and the fourth pressing member 24. 
To describe in further detail, when the pressing members 2 
are retracted, positions of the tips 23a and 24a of the 
third pressing members 23 and the fourth pressing member 24 
each as particular pressing members are on a reference 

20 circle around the central axis O, and positions of the tips 
21a, 22a of the first pressing member 21 and the second 
pressing member 22 as other pressing members are off 
outward from the reference circle. This reference circle 
corresponds to an external periphery of the ring R around 

25 the central axis O. 

Then, the ring R is mounted on the device. The ring R 
is inserted into an area surrounded by the tips 21a, 22a, 
23a, and 24a of the pressing members 2 (21, 22, 23, and 24) 
from the front side of the device. The ring R inserted as 

30 shown in Fig. 9 once retracts and overrides the movable 
sections 26b of the movable claw sections 26 provided in 
the third pressing member 23 and the fourth pressing member 
24 and contact the claw members 16. Then movable section 
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26b is restored to the original form by the compression 
spring 26c, and the ring R is hooked at the tips 23a, 24a 
arranged in the circular form between the movable sections 
26b and the claw members 16. As a result, the ring R is 
5 mounted at the positions of the tips 23a, 24a of the third 
pressing member 23 and the fourth pressing member 24. 

When the ring R is set as described above, if the ring 
R has an external periphery close to a perfect circle, the 
ring R is positioned and hooked by the tips 23a, 24a of the 

10 third pressing member 23 and the fourth pressing member 24 
- at a position around the central axis O as a center. 

Sometimes the external periphery of the ring R may deform. 
In this device, positions of the tips 21a, 22a of the first 
pressing member 21 and the second pressing member 22 are 

15 off outward from the reference circle as described above. 
Therefore, a portion of the ring R deformed outward is 
compensated by the positions of the tips 21a, 22a of the 
first pressing member 21 and the second pressing member 22. 
As a result, even when the ring R is deformed, the ring R 

20 can be set without causing any trouble, so that the ring R 
can smoothly be set. 

After the ring R is set, the mounting body D is set in 
the device in the initial state. The mounting body D is 
inserted into the ring R already set within an area 

25 surrounded by the tips 21a, 22a, 23a, and 24a of the 

pressing members 2 (21, 22, 23, 24) from a rear surface of 
the device. The mounting body D inserted into the ring R 
as shown in Fig. 10 is held by the holding unit 7. With 
this operation, positions on the mounting body D where the 

30 ring R is to be set are aligned to the position of ring R 
previously set in the device, thus the mounting body D 
being positioned. 

Then the push rob 6 is pushed in as shown in Fig. 11. 
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As a result, the arm section 31 of the rotational body 3 
engaged with the push rod 6 is pushed down, and the 
rotational body 3 rotates counterclockwise around the 
central axis O in Fig. 11. In this state, the tips 21a, 
5 22a, 23a, and 24a of the pressing members 2 (21, 22, 23, 

and 24) are at positions forwarded toward the central axis 
O because of a form of the cam holes 32 on the rotational 
body 3 with which the cam followers 25 engage. As a result, 
force is applied to the ring R by the tips 21a, 22a, 23a, 
10 and 24a from the outside thereof so that the ring R is 

compressed, thus the ring R being set on the mounting body 
D. 

When the ring R is compressed, the pressing members 2 
(21, 22, 23, 24) move as described below. Namely, When the 

15 rotational body 3 starts rotation from the default state, 
only the tips 21a, 22a of the first pressing member 21 and 
the second pressing member 22 at positions off outward from 
the reference circuit as shown in Fig. 12 move forward 
toward the central axis O because of forms of the cam holes 

20 32 on the rotational body 3 in which the cam followers 25 
of the first pressing member 21 and the second pressing 
member 22 are engaged. The first pressing member 21 and 
the second pressing member 22 move until the tips 21a, 22a 
reach the reference circuit on. which the tips 23a, 24a of 

25 the third pressing member 23 and the fourth pressing member 
24 are present. 

When the tips 21a, 22a, 23a, and 24a of all pressing 
members 2 (21, 22, 23, 24) are positioned on the reference 
circuit, if the ring R is deformed when set as described 

30 above, the deformation of the ring R is corrected by the 
tips 21a, 22a of the first pressing member 21 and the 
second pressing member 22 having moved thereto to the 
perfect circle. 
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When the rotational body 3 further rotates from the 
state shown in Fig. 12, the tips 21a, 22a, 23a, and 24a of 
all pressing members 2 (21, 22, 23, 24) move forward toward 
the central axis O because of the shapes of the cam holes 
5 32 of the rotational body 3 in which the cam followers 25 
are engaged as shown in Fig. 13. Because of this 
configuration, force is applied on the ring R by the tips 
21a, 22a, 23a, and 24a by applying a force from the outside 
of the ring R, and the ring R is compressed. In this case, 

10 the force applied to the ring R is homogeneous around the 
central axis O, so that the uniformly compressed ring R is 
mounted on the mounting body D previously set and held 
around the central axis O. 

In the state shown in Fig. 13 in which the ring R has 

15 been set on the mounting body D, the tips 21a, 22a, 23a, 
and 24a of all pressing members 2 (21, 22, 23, 24) are 
positioned along the external periphery of the ring R. 
Namely, the tips 21a, 22a, 23a, and 24a each having a 
curved form are positioned along the external periphery of 

20 the compressed ring R divided by the pressing members 2 (21, 
22, 23, 24) . 

Thus, the ring compression device has the single 
rotational body 3 that moves forward the tips 21a, 22a, 23a, 
and 24a of all pressing members 2 (21, 22, 23, 24) toward 

25 the central axis O, and the pressing members 2 (21, 22, 23, 
24) are integrally engaged therein. Because of such a 
configuration, there is only one delivery system for 
delivering operations of the single, rotational body 3 to 
the pressing members 2 (21, 22, 23, 24). As a result, the 

30 pressing members 2 can move uniformly, so that a uniform 
force can be applied to the ring R. 

In the initial state of the device for setting the 
ring R onto the tips 21a, 22a, 23a, and 24a of all pressing 
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members 2 {21, 22, 23, 24), the tips 23a, 24a of the third 
pressing member 23 and the fourth pressing member 24 are on 
the reference circle (external periphery of the ring R) 
around the central axis O, while the tips 21a, 22a of the 
5 first pressing member 21 and the second pressing member 22 
are off outward from the reference circle. Moreover, a 
hooking unit including the claw member 16 and the movable 
claw section 26 is provided for the tips 23a, 24a of the 
third pressing member 23 and the fourth pressing member 24. 

10 Because of such a configuration, when the ring R is 

perfectly circular, the ring R can be supported by the 
hooking unit around the central axis O. When the ring R is 
deformed, the deformation is taken care of because of the 
positions of the tips 21a, 22a of the first pressing member 

15 21 and the second pressing member 22, so that the ring R 

can firmly be supported by the hooking unit . As a result, 
the ring R can be mounted easily without any deformation. 

The driven unit including the cam followers 25 and the 
cam holes 32 for moving the pressing members 2 move the 

20 . tips 21a, 22a of the first pressing member 21 and the 

second pressing member 22 because of the forms of the cam 
holes 32 up to positions on a reference circle. Because of 
such a configuration, when the ring R is deformed, the form 
of the ring R can be corrected to a perfect circle based on 

25 the reference circle. 

Furthermore, by holding the mounting body D with the 
holding unit 7 provided on the base plate 4, the positions 
on the mounting body D at which the ring R is to be set can 
be aligned in relation to the position of the ring R 

30 previously set on the device. 

Furthermore, the ring compression method based on 
operations of the ring compression device described above 
comprises the steps of hooking the ring R inside the tips 
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21a, 22a, 23a, and 24a of all pressing members 2 (21, 22, 
23, 24); inserting and holding a mounting body D within the 
ring R; and applying force to the ring R with the tips 21a, 
22a, 23a, and 24a moved forward from outside of the ring R. 
5 Because of this functional configuration, a clearance 

between the ring R and the mounting body D before the ring 
R is set on the mounting body D is accommodated, so that 
positioning to each other can accurately be carried out for 
holding. As a result, force to the ring R can be 

10 stabilized, and force toward a center of the mounting body 
D can be stabilized, so that the ring R can be set smoothly 
and easily on the mounting body D. 

The ring compression method further includes the step 
of aligning positions of the tips 23a, 24a with the 

15 reference circle corresponding to the external periphery of 
the ring R around the central axis O and arranging the 
other tips 21a, 22a at positions off outward from the 
reference circle before the ring R is hooked. Because of 
such a configuration, when the ring R perfectly circular, 

20 the ring R can be supported at accurate positions around 
the central axis O by the tips 23a, 24a. When the ring R 
is deformed, the deformation is accommodated because of the 
positions of the tips 21a, 22a. 

The ring compression method further includes the step 

25 of aligning positions of all tips 21a, 22a, 23a, and 24a to 
the reference circle in the step of moving forward the tips 
21a, 22a, 23a, and 24a. As a result, when the ring R is in 
deformed state even before the mounting, the deformation 
can be eliminated with the form of ring R corrected to a 

30 perfect circle. 

In the embodiment, the ring R is set along an external 
periphery of each opening of the boot D4 over the joint 
section D2 for the constant velocity as the mounting body D, 
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Although not shown in the figure, when the ring R is set 
along an external periphery of each opening of the boot D4 
over the other shaft D3 of the constant velocity joint, the 
configuration as described above may be employed, and in 
5 this case, it is required to elongate the tips 21a, 22a, 
23a, and 24a of the pressing members 2 (21, 22, 23, 24) 
toward the central axis O and to align the ring R with the 
external periphery of each opening of the boot D4 over the 
other shaft D3 . As a result, the holding unit 7 changes 
10 the position so that the external periphery of each opening 
of the boot D4 over the other axis D3 is positioned in an 
inner side from the tips 21a, 22a, 23a, and 24a of the 
pressing members 2 (21, 22, 23, 24) . 



15 INDUSTRIAL APPLICABILITY 

As described above, the ring compression device and 
ring compression method according to the present invention 
are useful for applying force to a ring from outside of the 
ring to mount the ring on a mounting body inside the bore 

20 of the ring, and is especially adapted to positioning the 

ring and the mounting body by applying a uniform force from 
an outer periphery of the ring. 



